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MeTonb onpeaeneHHsl CYPbMbl

Nickel, nickel and copper-nickel alloys.
Methods for the determination of antimony

OKCTY 1708

Jata seepenns 01.01.93

HacTosiuii cTaHAapT ycTaHABJAHBAET 3KCTPaKIHOHHO-(POTOMETpH-
yeckHe M ToasporpadHyeckHe METOABl ONpeJeseHHsT CyPbMBI (OpH
MaccoBoli jaose cypbMmbl ot 0,0005 go 0,01 %) u aTomHO-a6copOuHOH-
HLIE MeTOJ ompeflefleHHs CypbMHbl (OpH MaccoBO# JoJe CcypbMBl OT
0,001 g0 0,05 %) B HHKeJeBHX H MeJHO-HHKeJeBHIX  CIJaBax IIo
TOCT 492 u TOCT 19241,

1. OBIMUE TPEBOBAHMUA

O6uine TpeboBanus K Meromam aHaausa — no [OCT 25086 ¢ mo-
noadenuem no pasn, 1 TOCT 6689.1.

2. 3KCTPAKILUOHHO-®OTOMETPHUYECKHA METO/
ONPEAEJEHUA CYPbMb!I C TPUMEHEHUEM
BPUJIJIMAHTOBOTO 3EJIEHOIO

21. CymHOCTh MeTOZLA

Meron ocHOBaH Ha o6pa3oBaHHH NATHBAJIEHTHOH CYpPbMOH B €OJA-
HO-KHCJOH cpelle TexcaxaopcTubaTa OPHJIJIHAHTOBOTO 3€JEHOTO 3KC-
TPAKLHKK ero TOJIYQJOM H H3MepPEeHHH ONTHYeCKOH IJIOTHOCTH 3KCTPakK-
Ta. B caydae MeLHO-HHKeJEBLIX CIJIAaBOB CYyPbMy IpPeABAPHTEJNbHO OT-
AeJSI0T CoocaxK/1eHUeM ¢ MeTaoJOBAHHON KHCJIOTOH.

22 AnmapaTypa, PeakKTHBH H pPacTBODPBH

D0TO3/1eKTPOKOJOPHMETDP HJIHU CIEKTPOPOTOMETP.

Hsnanue ouuuanbHoe

(©) UsnatenbcrBo craHmaptos, 1992

HacTostuMii cTanaapt He MOMKeT GbiTh MOJHOCTHIO HJAM YACTHYHO BOCNPOH3BElEH,
THpaXHMPOBaH M pacnpocTpaHen Ge3 paspemienns Ioccranaapra Poccun

2 3ak. 1524



C. 2 TOCT 6689.15—92

Kucaora asotnas no F'OCT 4461 u pas6aBaeunnasn 1:1.

Kucaora consnas no 'OCT 3118 u pasbaBiennas 1:1.

CMech KHCJOT IJisi PacTBOPEHHs: KOHLEHTPHPOBAaHHAs a30THAd H
COJIsIHAS KHCJ0Ta B COOTHOLIeHHH 1:3.

Kucaora cepuas no TOCT 4204 u pasbaBaensnas 1:5.

Kuciora ¢propucroBogopoanas no FOCT 10484,

Ammonnit azotnokucawii o F'OCT 22867,

JXuakocts mpoMbiBHAas: 10 T a30THOKHCJAOrO aMMOHHS pacTBOpS-
10T B 200 cm® Boabl, Ao6GaBasiioT 10 cMm® KOHIEHTPHPOBAHHOH a30THOMH
KHCJIOTHI, JOJIHBAIOT BOAOH 1o 1 AMS U mepeMellnBaIOT.

Ouaoso aByxJsopuctoe no HTJI, cBeXenpuroToB/JeHHBIH PacTBOP
10 r/nmM3 B consino# KucaoTe, pasGasaennoi 1:1.

Harpuit asorucrokucarwiit no 'OCT 4197, pacteop 100 r/amé.

Kap6amug (moueBuna) nmo I'OCT 6691, HacwleHHHIHI pacTBoOp:
100 r MmoueBuHBI pacTBOpsioT B 100 cM® ropsaueii BOIH.

BpuanuanToBHi 3eeHbld, BOAHBIH pacTBOp 2 r/amd.

Toayona no FOCT 5789.

Harpuit ceprokucasiit 6e3Boauniii mo FOCT 4166.

OJsoBo  MeTasJuuyecKoe, ¢ COAep2KaHHEM CypbMBl He OoJsee
3-10-3 %.

Cypbma mapku Cy0 no TOCT 1089.

CranjaapTHbie PACTBOPHI CYPbMBIL.

Pacteop A: 0,05 r cypbMbl PACTBOPSIOT NPH HArpeBaHHH B 25 cm”
KOHIICHTPHPOBAHHOU cepHOll KHCAOTH. PacTBop ox/axAaalwT, nomella-
0T B MepHyI0 Koafy BMecTHMOCTbIO 500 c¢M?, A10MHBAIOT A0 METKH Cep-
HO#l Kucaoro#t (1:5).

1 em® pacrBopa A comepzxut 0,0001 r cyppMBL.

PactBop b: 10 cm® pactBopa A moMeliaror B MepHyH Koa0y Bmec-
tuMocTbio 100 cM’, KONIMBAIOT A0 METKH coJaHOH Kuciaotoi (l1:1) w
nepeMelUHBalOT: TOTOBAT B Je€Hb NIPHMEHEeHHS.

1 ¢m® pacrBopa b comepxur 0,00001 r cypbMEL,

Pacteop B: 10 cm® pactBopa b moMewaror B MepHy10 K06y Bmec-
tuMocThio 100 cM®, noawBaloT A0 MeTKH cOagHOH Kucjgortoli (1:1); ro-
TOBAT B JeHb IDHMEHEHHUS.

1 c¢m® pactBopa B cogepxur 0,000001 r cypbMEL
23. IlpoBeneHue anaausa

2.3.1. Aasn cnaasos ¢ maccosoli 0oaeli KPeMHUL 1L XPOMA MeHee
0,1 %, ne codepacaujux sorvhpama

Haecky cn/iaBa (cM. Taba. 1) momeuiamT B cTaKaH BMeCTHMOCThIO
250 cm®, pobGasasior 20 cm® asotHO# KucaoTH (l:1), HakpbwlBaloOT ya-
COBBIM CTEKJOM, CTEKJSIHHOH HJIM NJacTHKOBOH IJacTHHKOA M pact-
BOPAIOT NPH HarpeBaHHH,



TOCT 6689.16—92 C. 3

Ta6anuma I

Maccosas cypbma, % Macca HaBecky, r qaCTf’;’Z‘é’;gz‘;Z’f cm?
Ot 000056 mo 0,001 BkJIOY, 0.5 Becn pacrtBop
Cs. 0,001 » 00025 » 1 10
» 4,0025 » 0,005 » 0.5 10
» 0,005 » 0,01 » 0,25 10

Ilocne pacTBopeHHs HaBeCKH 4acOBOE CTEKJIO HJH IJacTHHKY H
CTEHKH CTaKaHa ONOJIACKHBAIOT BOAOH, A00aBAsI0OT 3 cM® KOHLEHTPH-
POBAaHHOH CEPHOH KHCJOTHl H YNapHBAKT A0 Hauaja BbideJeHHs Oe-
JOro JApIMa CepHOM KHCJAOTh. CTEHKHM CTaKaHa OMNOJAaCKHBAIOT BOAOH
H IIOBTOPSIOT ynapHBaHHe N0 HavaJja BbileseHHst Geqoro JAniMa cep-
HOH KHCJIOTH elile /iBa pasa.

Ilpn maccoBoit noe cypbMbr B cmiaBe menee 0,001 % ocTaTok
OXJ1aXKAal0T H PacTBOPSIIOT NPH HarpeBaHuu B 20 ¢M® cONSTHOH KHCJIO-
Tol (1:1). PacTBop oxsmaxpalor, noMeunianoT B JEeNHTENbHYIO BOPOHKY
BMECTHMOCTbIO 250 cM® u CTeHKH CTakKaHa OIOJAacKHBAKT 5 cM3 co-
Aauoi kucaotsl (1:1). K pacrsopy no6asasior 1—2 kamim pacTsopa
ABYXJIOPHCTOTO OJIOBA, MePEMElIMBAIOT U OCTABJAIOT Ha | MHH, 3aTeM
HobaBasior 1 cM3 pacTBOpa a30THCTOKHC/IOTO HATPHS, XOPOLIO nepe-
MEIIMBAIOT H OCTABASKT Ha 5 MHH. IloGaBasitor 1 cM3 HAaCHIIEHHOTO
pacTBopa MoOuYeBHHEI, mepememnBaloT 30 r, BBoAAT 140 cm3® Bonw,
1 cm® 6puannantoBoOro senenoro, 30 cM3 TOyOsMa H BCTPAXHBAKT BO-
poHky B TeueHue 1 muH. ITocse pasgenenus $has HHXHHH BOASAHOIM
C/I0H BHIOPACHLIBAIOT, & OPraHHYECKHH CJOH MOMelLaloT B CyXO# cra-
KaH BMecTHMOCThI0O 50 cm®, comepxamuii 0,3—0,5 r 6e3BogHOrO cep-
HOKHCJIOPO HATPHsI HJIH QUJIbTPYIOT 4epes CyXoil OyMarKHb (GuALTP.
Hepes 10 MHH H3MepAIOT ONTHUECKYIO MIOTHOCTL YKCTPAKTA Ha (OTO-
3JIeKTPOKOJIOPUMETPE € KPaCHLIM CBETOPHJILTPOM B KIOBETE C TOJIIH-
HOl MOrJIOU[AK0LLero CBeTa ¢J10s 5 CM WJIH Ha cnekTpodoToMeTpe NpH
640 M B KIOBeTe ¢ TOJIUHHOH NOrJollalollero ceet cjaosi 1 cMm. Pacr-
BOPOM CPaBHEHHsI CJYXKHT 3KCTPAKT KOHTPOJbHOIO ONBITA.

Ilpn maccoBoit nose cyppbMbl B cmiase cBbiie 0,001 %  ocraTtok
nocJie BBLIMAPHBAHHA C CEPHOH KHCJOTOH OXJAXKAAOT H PacTBOPSIOT
npu HarpeBanuu B 30 cm3 condnoil kucaoTh (l:1). PacTBop oxsaax-
JalT, IOMeIlalOT B MePHYH KoJa0y BMecTHMOCTbIO 50 cM3 ¥ HOJHBa-
I0T 10 METKH CONAHOH kucaoToi (l:1), anukBoTHyio dacth 10 cm3
NOMEWAIOT B JEJHUTENbHYIO BOPOHKY BMecTHMOCTho 100—150 em3, no-
6aBasT 1—2 Kamau pacTBOpa ABYXJODHCTOrO OJOBAa H OCTABJSIOT
Ha | muH. 3aTtem mo6aBisioT 1 ¢M® pacTBOpa a30THCTOKHCJIOLO HAaT-
pHs, XOpOLIO mepeMellHBAKT H OCTaBJAA0T Ha 5 muH. [locse atoro jo-
OaBasioT 1 cM® MoueBHHBI M nepememnBaroT 30 ¢, 3aTeM J100aBJISIOT



C. 4 TOCT 6689.15—92

55 cM® Boxw, 2 ¢cM® pacTBopa GpHJIHaHTOBOro 3endeHoro, 30 cm? Toay-
0Jla M BCTPAXHBAIOT B TeyeHue | MuH.

Hanee nmocTynaloT, Kak yKas3aHO BEILIe TPH aHaJjk3e CIJaBOB C
MaccoBO# goJei cypbMul Menee 0,001 9%.

2.3.2. [Aas chaasos ¢ maccosoti doaell xaopa uiu kpemuus 6osee
0,1 %

Hagecky cnnaBa (cm. Ta6Ja. 1) nmomeumlailotr B MJIATHHOBYIO YAlLKY,
pobasastor 20 cm?® azotuot xueaorw  (1:1), I cm® ¢ropucroBoio-
POAHON KHUCJAOTBH H pacTBOPAOT npu HarpeBanuH, Ilocne oxnaaxkaeHus
CTEHKH YallKH OMOJACKHBAIOT BOAOH, [00aBAAOT 3 cM® KOHIEHTDH-
POBaHHON CePHOH KHCJOTH M YHAPUBAIOT A0 Hadaja BhieleHus Oe-
JIOTO JBIMa CEePHOIM KHCJOTH., YallKy OXJa)XAalT, OH0JaCKHBAIOT
CTEHKW YalIKH BOJOH M NMOBTOPAIOT yIapUBaHHEe OO HauaJsa BblJeJeHHs
Oesioro AbIMa CepHOB KHCJAOTH ellie ABa pasa, Jlasdee aHaldu3 BeAyT
KaK yKaszaHo B 1. 2.3.1.

2.3.3. Aaa cnaasos, codepocauyix 6046phpamn

Hasecky cnaaBa (cM, TaGa. 1) nomelaioT B CTAKAH BMECTHMOCTBIO
250 cm®, pobasasor 40—60 cM® cMecH KHCJOT AJsi pPAaCTBOPEHHSA, Ha-
KPBIBAIOT HACOBBIM CTEKJOM, CTeKJSIHHOH WM NJAaCTHKOBOH IIACTHH-
KON M pacTBOpAIOT npu HarpeBaHud, CTEKJO WJIH IIACTHHKY H CTEHKH
CTaKaHa OIIOJIaCKMBAIOT BOJOH, A00aBasioT 5 c¢M® KOHLEHTPUPOBAH-
HO¥ CepHOM KHCJOTH ¥ ynapusawrt g0 10—12 cm®,

TToce oxnaxpaenuss K pactBopy n06aBasioT 30 ¢cM® BOABI U BBI-
HaBIIHH OCaJOK BOJb(MPAMOBOH KHCJOTH OT(HIBTPOBLIBAIOT Ha ABOMH-
HOH NAOTHHIH Guabtp. Crakad ¥ 0Caj0K NpPOMbIBAOT b—6 pas rops-
yeil cosisgHO# KueqoTolt (1:1). Ocanox ¢ GuALTPOM BHOGPACHBAIOT, 4 B
(uIbTPaTe ONpeleJsIOT CypbMy B JleHb NpPOBeJeHHs aHajdusa, [Has
3TOIG YIIapUBAIOT PacTBOp, He AONMYCKasl KUMEHHUs, A0 HadaJjda BblAese-
nug Oesioro AbIMa cepHOHM KHCJAOTH., OnoJackuBalOT CTEHKH CTAKaHa
BOJOK W MOBTOPSIOT yNapHBaHue A0 Hauaja BbAeJEHHS 0ejoro Jbl-
Ma CePHOH KHCJOTEHL ellle ABa pa3a. Jlajee aHanu3 BeayT, Kak yKasa-
Ho B 1. 2.3.1.

2.34. aa medHo-HUKe.1€8bLX CNAABOB

Hagecky cusiaBa (cMm. taba. 1) noMelilaloT B ¢TAKaH BMECTHMOCTBIO
250 cm®, mo6asasior 0,01 r meraaanyeckoro oaoBa, 20 cM® a30THOH
kuca0Te (1:1), HAKPBIBAIOT YACOBBIM CTEKJIOM, CTEKJISIHHOH MJH IJac-
THKOBOH IJIACTHHKON W PAacTBOPSAIOT NpH HarpeBaHuu. 1locse pacteope-
Husi HaBeCKH CTeKJIO HWJIH NJACTHHKY M CTEHKH CTaKaHa OIloJacKHBa-
10T BoRo#, 106aBasaT 20 ¢M® BoAb, HeboJblIoe KOJMHYECTBO (PHABTPO-
OyMaxHOH MacChl M OCTaBJSIIOT Ha 1—2 4 Ha Tensnon Gane. Ocanox
OT(HIBTPOBHIBAIOT Ha NJAOTHHIE (PUABTP, CTaKaH H 0CaJ0K NPOMBIBa-
10T 10—12 pas npoMeBHON KHAKOCTBIO. PHALTP ¢ OCaAKOM MOMelia-
0T B CTaKaH, B KOTOPOM INPOBOJHJOCH  OCaxAeHHe, [06GaBJsIOT
10—15 cM® KOHUEHTPHPOBAHHON CepHOH KHCJAOTH, 20—35 cM3 KOH-
[EHTPUPOBAHHOH a30THOH KHCJIOTH W PacTBOP YIapUBAKT 0 Havajaa
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BbileJIeHHs TycTOoro 6esioro AbiMa CepHO# KHCJIOTh. Ecau ocraBuimiics
pacTBop oKpatueH, R0GaBasoT eile 5—10 c¢cM® a30THOH KHCAOTH U MO-
BTOPAIOT yhapHBaHMe [0 Hauasja BblieseHHsl TycToro 6esoro AbiMa
cepHoii Kuca0Th. CTakaH OXJaXKAAlOT, CTEHKH OINOJACKHBAlOT BOAOH
¥ yIapHBalOT PAcTBOD 4O NMOJNyYeHHs BJaXKHBIX coJlef.

[Tpu maccoBoii fosie cypbMbl B cmiaBe MeHee 0,001 % x ocrtaTky
nocje oxJaxkieHHs A06aBAsioT 7 cM® coasHOH KucaoTet (1:1) Harpe-
BAKT J0 PAacTBOPEHHS, PACTBODP MOMELIAIOT B HEJIHTE/NbHYK BOPOHKY
BMecTHMOCTbIO 100—150 cM® u CTeHKH cTakaHa onoJjackuBalor 3 cm®
colsiHo# KHeaoTnl (1:1) u majee aHanau3 BeAyT, Kak ykasaHo B m. 2.3.1
IPH onpeleseHnn cypbME B cniiaBe Menee 0,001 %.

ITpu maccoBoil goje cypbMbl B ciaaBe cBouie 0,001 % ocraTok
pactBopsiloT npu HarpeBanuu B 30 cM® cossirofi Kucaote (1:1), pact-
BOP OXJaXKAaloT, NIOMELIaloT B MepHYyI0 KOoaly BMecTHMOCTbIO 50 cm?
H JOJNHBAIOT A0 METKH COJsIHOH KHcaoToi (1:1). AJHKBOTHYIO 4acTh
10 cM3® moMemaloT B AeJNHTeJbHYIO BOPOHKY BMecTUMOCThiO 100—
—150 cm?. Jlasiee anaJjus BeAyT, Kak ykasaHo B . 2.3.1 npu onpeje-
Jenun cypbmbl cBhie 0,001 %.

PactBopoM cpaBHEHHS CJOYKHT PacTBOP KOHTPOJBHOIO  OMBITA,
HPOBEJEHHBIA Uepe3 Bech X0J aHaJ H3a.

2.3.5. [locTpoerue epadyuposoursix epapukos

235.1. I'padyuposounwii epapux daa onpedeare-
Husa cypomoe. menee 000179

B neauTenbHbie BOPOHKM BMeCTHMOCTbIO 1o 250—300 cm® nmome-
wator 1,0; 2,0; 3,0; 4,0; 5,0 u 6,0 cM3 cranzaptHoro pactBopa B cy-
PbMBI, MOJHBAIOT COJsHOA KHcaoToit  (1:1) mo 25 cm3, jobGamasior
1—2 kaniu pacTBopa ABYXJOPHCTOTO 0/I0BA H OCTaBJSIOT Ha | MuH.
Janee anaaus BeldyT, Kak yKasaHdo B 1. 2.3.1 npu onpeje/ieHHH Cypb-
MHul Medee 0,001 %.

2352 [I'padyuposouneii epadux 0das onpedeane-
Hus cypomer ceotwe 000179

B neauTeJbHble BOPOHKH BMecTHMocTbio mo 100—150 cm® nome-
uator 1,0; 2,0; 3,0; 4,0; 5,0 u 6,0 cm® cranaaptHoro pactsopa B cy-
pbMHI, A00aBAAI0T consHylo KucaoTy (1:1) mo 10 cm®, 1—2  kanau

pacTtBopa ABYXJOPHCTOTO 0JI0Ba H OCTaBJAKT Ha 1 MuH. ,H.aﬂee aHa-»

JH3 BeAyT, KaK yKa3aHo B H. 2.3.1 npu onpejejeHdd CypbMBl CBHILIC
0,001 %. .

24. O6pa6oTka pe3yJbTaToOB

2.4.1. MaccoByio gonto cypbMbl (X) B NpONEHTax BHIYHCASIOT IO
thopmyae

_ my-100
X= — ,
rie m; — Macca CypbMBbl, HalifleHHas 10 TIPajiyHpoOBOYHOMY TrpadHu-

Ky, I}
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m — Macca CIJjaBa, COOTBETCTBYIOLLASl aJHKBOTHON YacTH pac-
TBODPA, T.

2.4.2. PacxoxJeHHsi pe3yJbTaTOB TpeX NapaJJelbHBIX ONpejese-
wuit d (moKasaTesb CXOAHMOCTH) H Pe3yJbTaTOB ABYX aHadu30B D
(mokasaTenb BOCHPOU3BOJAHMOCTH) He AOJKHB HPEBHILIATh 3HAYECHHUH
JONyCKaeMbiX PacXOXJeHUH, NPUBEAEHHBIX B TabJ. 2.

Tab6auuna 2

JlonycxkaeMsle pacxoxieHusn, %

MaccoBast qoast cyppMsl, %

d D
Ot 0005 no 0,001 Bx.JI0OUY. 0,0003 0,004
Cs. 0,001 » 0,005 » OVC005 0,0007
» 0005 » 0,010 » 0.001 0,001
» 0.010 » 0025 » 0.002 0,003
» 0,025 » 0,000 » 0.004 0,006

2.4.3. KOHTpOJIb TOUHOCTH DPe3y/IbTATOB aHaau3a mpoeoAsaT o [o-
CYAApCTBEHHBIM cTaHAapTHHIM obOpasuam (I'CO) uam no orpaciaesmMm
cragfaptabiM obpasuam (OCO), unu no crasfgapTHHIM  obpasuam
npegnpuatua (COIl) Hukess, HUKeJEBBHIX W MeNHO-HUKEJIEBBLIX CILJIa-
BOoB, yrBepxKaeHHBM no I'OCT 8.315, uau merogom n06aBOK HJIH CO-
HOCTaBJeHHeM pe3yJbTaToB, MOJYUYEHHEIX MOJSporpadHuuYecKHM HJIH
aTOMHO-a0copOUHOHHEIM MeToAoM, B cooTBeTcTBHH ¢ I'OCT 25086.

3. 9KCTPAKIIMOHHO-®OTOMETPHYECKHHM METOJL
ONPEJEJEHHS CYPbMbl C TPUMEHEHUEM KPUCTAJJIMYECKOTO
®UOJIETOBOTO (MPH MACCOBOM JLOJIE CYPbMbI OT 0,001 no 0,01 %)

3.1. CymHoCTb MeTOAa

Metoa ocHoBaH Ha 00pa30BaHHM HATHBAJEHTHOH CYpPbMOH B COJs-
HOKHCJOH Ccpefe reKcaxJopHcTHBaTa KPUCTAJIHYECKOro (DHOJETOBOTO,
IKCTPAKILIH €r0 TOJAYOJ0M H H3MCPECHHH ONTHYECKOH MJOCTHOCTH OKpa-
IIEHHOTO 3KCTPaKTa Toche OTAeJeHUs CyPbMBI OT OCHOBHBIX KOMIIO-
HEHTOB CI1J1aBOB COOCaXAEHHEM C ABYOKHCBIO MapraHiia.

3.2. Annapatypa, PeakKTHBH H PaCTBOD b

®0TO3/IeKTPOKOJIOPUMETP HAH CHEKTPOohOTOMCTD.

Kucnora azorsas no FOCT 4461 u pas6asaennas 1:1 u 1:100.

Kucnora cosstnas no 'OCT 3118 u pasGasaennas 7:3.

CwMecb KHCJOT sl PACTBOPEHUS: KOHIEHTPHPOBAHHEIX a30THOH H
COJIAIHOH KHCJIOT B COOTHOIIeHuH 1:3,

Kucaora cepruas no TOCT 4204 u pas6asiennas 1:1.
Kucnora gropucroBogopoanas no FOCT 10484,
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Ammuaxk soaunii no FOCT 3760.

Kaauit maprauneBokucawii no FOCT 20490, pactsop 40 r/am3.

Maprauen cepuoxucantit no FOCT 435, pactBop 100 r/om3,

Ouogo aByxJaopucroe mo HTI, cBeXenpHroToB/eHHBE pacTBOP
100 r/am® B consHol kueqaore (1:1).

Harpuit asorucrokucasit mo F'OCT 4197, pacteop 100 r/ams,

Kap6amun (moueBuna) no 'OCT 6691, HachilleHHBIH pacTBOP:
100 r moueBuHBI pacTBopsaioT B 100 ¢M? ropsiyeft BOABL.

Kpucrannuyeckuit gpuosieToBwi, BoAHbIH pacTBop 2 v/am®.

Toayoa no TOCT 5789.

Hatpnit ceprHokucabii mo FOCT 4166, 6e3BonHbI.

Cypbma mapku Cy00 wan Cy0 mo FOCT 1089,

CrangapTHbie pacTBOPH CYPbMH

PactBop A: 0,1 r cypbMbl pacTBOPAIOT NpH HarpeBaHHu B 50 cm?
KOHIEHTPHPOBAHHO!H cepHOH KHCJAOTH. PactBop oxJaxjpamr, nome-
11al0T B MepHyl0 Koa6y BMectuMocThio 1000 cM3, nobasasior 175 cm?
cepHO#i KHCJAOTH (1:1), oxs1azKAAI0T M AOJNHBAIOT BOAOH 1O METKH.

1 ¢M® pactBopa A comgepxut 0,0001 r cypbMEL.

Pacreop b: 10 cM® pacTBopa moMelaloT B MepHYIO K0JGy BMeCTH-
moctblo 100 cm®, npobasasior 70 ¢cM® KOHUEHTDHPOBaHHOH COJIAHOMH
KHCJOThl 4 pa30aBAagiOT A0 MeTKH BOAOH; FOTOBST B AeHb MNpHMEHe-
HHS.

1 cM® pacrBOopa B comepaxkut 0,00001 r cypbMmBL

3.3. IlpoBereHne anaJdu3a

3.3.1. an cnrasos ¢ maccoeoli doreldl kpemuus menee 0,19, He
codepaauux xpom i 8osbpam

Hagecky cnnaBa maccoit 0,5 r momenialoT B cTakKaH BMeCTHMOC-
Tp10 250 cM®, pobasasior 20 cM® azoTHOH KHcaAoTH (1:1), HakphBAIOT
Y4COBBIM CTEKJOM, CTeKJASHHON HJIH IJIACTHKOBON IJIACTHHKOH M pac-
TBOPSIIOT Npy HarpeBaHud., CTeHKH CTakaHa M YacOBOe CTeKJA0 HJH
MJaCTHHKY OIOJACKHBAT BOAOH, nobasasior Boabl 10 100 cm®, Heiit-
PajH3YIOT aMMHAKOM [0 MOSIBJEHHS MYTH, He HCUe3alouleil BO BpeMs
nepemelnnBauug (pH 3 no yuuBepcasbHol uHAHKaTOpHON GyMmare), 10-
6aBasitor 0,5 ¢M® KOHIEHTPHPOBAHHON a30THOH KucjaoTol u 1 cm?® pac-
TBOPa MapraHueBokucioro Kanusi, CTakaH HaKPBIBAIOT YaCOBBIM CTEK-
JIOM, CTEKJISIHHOH MJIM NJIACTHKOBOH IJIACTHHKOR M PacrBOp Harpena-
10T noytH A0 kuneHusa. Hobapasior 2 cM® pacTBopa CEPHOKHCJIOTO
Mapranna H KHOATAT 2 MHH (IPW MaccoBOH AoJe Mapraiua B chja-
Be GoJee 2 9% pacTBOp cepHOKHCJOTO MapraHiua He noGaBasiror). Pa-
cTtBOp ocraBasioT Ha 1 u npu 30—40 °C. BrigeauBiuniica ocanox or-
(QUIBTPOBHIBAIOT Ha NJOTHBIH (WILTP H IPOMEIBAIOT 4—5 pas rops-
defi asotHo# kucJaoroil (1:100). ®uabTp ¢ 0caJKOM MOMELIANOT B CTa-
KaH, B KOTOPOM IPOM3BOAMJOCH ocaxKjaeHHe, no6aBasoT 10—I15 cm?
KOHUEHTPHPOBaHHO#l CcepHOi KHCAOTH, 20—25 cM® KOHOEeHTpHpOBaH-
HOH a30THOH KHCJOTH WU yNapHBAalOT A0 HAauaja BBHIJEJEHHS TYCTOro
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6enoro nhiMa cepHOB KucaoTel. Ecnu ocraBiuufics pacTBop OKpallew,
no6asasitor 5—10 ¢cM® KOHIEHTPHUPOBAHHOH a30THOH KHCJAOTH H IO-
BTOpsAIOT ynapuBaHue. Iloc/ie oxnaxaeHWst CTeHKH CTakKaHa oOmoJia-
CKHBAIOT BOJAOH H yINapHUBAIOT PacTBOP [0 TMOJYYEHHs] BJIAXKHBIX CO-
Jen.

Ilpu maccoBoii aoje cypbMH B cniaaBe Menee 0,005 % k ocratky
nocse oxJaxiaeHus Ao6Gasasgior 7 cm® coasHoli  KucaoTh (7:3) u Ha-
I'PEBAIOT [0 PaCTBOPeHHUs coJiell. PacTBOp MOMEMIAIOT B AEJNHTEIbHYIO
BOPOHKY BMecTHMocTbio 100—150 cM3, cTakaH omosackHBawT 3 cM®
COJITHOH KHCJOTH (7:3).

[Ipu maccoBoil aoJse cypbMH B cmaaBe cBhile 0,005 % K ocratky
nocjae oxJaxiaeHusa nobasjagnr 10 cM® coasiHoit kKucaoTe (7:3), Ha-
IpeBalOT RO PACTBOPEHHUs COJIEH H TOCJe OXJaKAeHHsl PacTBOP Mnome-
IIAI0T B MEPHYIO K06y BMECTHMOCTBIO 25 cM® H JOJHBAIOT A0 METKH
coJstHOH KucaoTol (7:3). AJUMKBOTHYIO uacTh pactBopa 10 cm® mome-
LIAIOT B JEJHTEJbHYI0 BOPOHKY BMecTHMOCTbio 100—150 cm®, gobas-
JAI0T 1—2 Kanjad pacTBOpa JBYXJOPHCTOTO 0J10Ba A0 0OOecHBeYHBa-
HHSl PACTBOpaA, NMEepPeMeIlUBAlOT M OCTABJAAIT Ha | MHH. B jennresis-
HYI0 BOPOHKY Ao0aBjsitor 1 cm® pacTBOpa a30THCTOKHCJOTO HaTpHs,
BOPOHKY 3aKDHIBAKT NPOGKOH, BCTPSXUBAIOT 2 MHH H BODOHKY OTKPbI~
BatoT. Uepes 2 mun pobaeasitor 1 ¢cM® pacTBopa MOYEBHHBEL H IepeMe-
wusator 30 ¢, mocJae dero pobasasator 70 cm?® Boaw, 10 xameas pacrt-
BOpa KPHCTaJauueckoro ¢uojgetosoro, 25 cM® Toayosa H BCTPAXHBA-~
1oT B Teuenne 1 mun. [Tocae paspesnenus (as HMKHUE c/a10# oT6Gpach-
BAIOT, 4 OPraHUYeCKHH CJ0fl MOMelaloT B CYXOH CTakKaH BMeCTHMOC-
bl 50 cm3, comepxamui 0,3—0,5 r 6e3BOAHOTO CEPHOKHCJIOrO HaT-
pHsA, UAH (QUIBTPYIOT udepe3d cyXxol OyMaKHBIA  (QHJIBTD H, CIYCTH
10—15 MmuH, H3MepHIOT ONTHUECKYIO MJIOTHOCTL 3KCTpakra Ha (oTo-
3JEKTPOKOJIOPUMETPE ¢ KPACHEIM CBETO(PHABTPOM B KIOBeTe C TOJIIH-
HOH NOTJIOLIAIOUIEro CBeT CJ0sT 2 CM WJAH Ha CHOEKTpodoTOMeTpPe IpH
610 uM B KIOBeTe C TOJINHHOH morJouiaollero csetr caos I cm. Pact-
BOPOM CPaBHEHUS CJYXKHT SKCTPAKT KOHTPOJBHOFO ONBITA.

IIlpumMmeuanue Ecaum ananus He Oyjaer 3axkoHueH B TeueHHe [Hf, OH MOXKeT
6LITb NpEpPBaH MOCJe OCAXKAEHHS CYPbMEI C JBYOKHCbIO MapraHila HJH Iocje yhnapu-
BaHUS ¢ cepHOH KHCJIOTOH.

3.3.2. Iaa cnaasos ¢ maccosoti doaeti xpemuutl 6oree 0,1 Y

Hasecky cnnaBa maccoii 0,5 r momemiaroT B NMJAaTHHOBYIO YallKYy,
no6asasior 20 cM?® aszotHof kueaotn (1:1), 1 cm® dropucrosojopoa-
HOl KHCJOTHI M PacTBOPsAOT npu HarpeBanuu. Ilocie oxJaaxaenus
CTeHKH YalIKH OII0JacKHBAIOT BOMAOH, H06aBasioT 3 c¢M® KOHLEHTPH-
pPOBaHHOW CEPHOH KHCJOTH H YNapHBAIOT PACTBOP A0 Hayasa BbLAeJe-
HHS Gesioro AbiMa CEePHOH KUCAOTH. YalllKy 0XJaXAaloT, OI0JaCKHBa-
JOT CTEeHKHM YallKH BOLOM M TMOBTOPSIOT yHmapHBaHHe pacTBopa A0 Ha-
yajia BbIAeJeHHsa 6eoro ApMa CepHONl KHCJOTH elle ABa Dasa.
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IMocne oxnaxJeHHsi PACTBOPSIOT COMM NPH HarpeBaHuH B 20 cm3
a30THON KHcaoTH (1:1), mepeHocsiT pacTBOp B cTakaH BMeCTHMOCTBIO
250 cm3, pas6aBasiorT Bogo# 2o 10 cM® M HEATPaNH3YIOT aMMHAKOM
A0 NOSIBJIEHHS] MYTH, He HcUesamolleH npu nepememusanuu (pH 3 mo
yHHBEpCAJbHOH HHAHMKATOpHOH Oymare). do6asasior 0,5 cm3 KoH-
UEHTPUPOBAHHON a30THOH KHCJOTHL M Jajiee aHANH3 BeLyT, KaK yKasa-
HO B 0. 3.3.1.

3.3.3. daa cnaaeos, colepacawjux xpom

HaBecky cniaBa Maccoii 0,5 r noMewaoT B cTakad BMECTHMOCTBIO
250 cm®, po6aBasior 30—35 cM® CMeCH KHCJIOT AJs PAacTBOPEHHs, Ha-
KDLIBAlOT YACOBBIM CTEKJOM, CTEKJISTHHOH HJH IJACTHKOBOH MJaCTHH-
KOl M pacTBOPAIOT NPH HarpeBaHud. [locie oOXJaxkAeHHs YacoBoe
CTEKJIO WJIH IJIaCTHHKY H CTEHKH CTAaKaHa OIOJACKHBAIOT BOLOH H BHI-
napuBaior pactsop gocyxa. Cyxoll ocratok pactBopsior B 20 cM3
a30THOH KHCJOTH (1:1) H NMOBTOPAIOT BhHIMapHBaHHe ellle J[Ba pasa,
nobasiss kaxaei pas no 20 cM® asotrHol kucaotw (1:1). Cyxo#t oc-
TaTok pactBopsior B 20 cm? asoTHO# xueaoTh (1:1), pas6aBasoT Bo-
Aot 1o 100 cm® u HeATPAJH3YIOT aMMHAKOM AO MOSABJCHHS MYyTH, He
ncyesaroulefl npy nepemewnsaiuu (pH 3 mo yHuBepcaibHOH HHAHKA-
TOpHO# Oywmare). Jo6GaBasiercst 0,5 ¢M® KOHIEHTPHPOBAHHOH A30THOI
KHUCJIOTHL U Jla/lee aHa/lu3 BeAyT, Kak yKasaHo B m. 3.3.1.

3.34. Haa cnaasos, codepxcawux s8orvgpam

Hagecky cniaBa maccoit 0,5 r mOMeIaoT B ¢TaKaH BMECTHMOCTBIO
250 cm?®, nobaBasior 40—45 cM® cMecH KHCIOT AJS PACTBOPEHHS, Ha-
KPBIBAIOT YaCOBBIM CTEKJIOM, CTEKJAHHOH WJH MJIACTHKOBOH IIacTHH-
KOA ¥ pacTBOPSIOT NpH HarpeBaHuH. CTEHKH CTaKaHa H 4acOBOE CTeK-
JIO HJIH TJIACTHHKY ONOJACKHUBAKT BOJOH, A06aBJAAIOT 5 ¢M® KOHUEHT-
PUPOBAHHO# CcepHOH KHCJIOTH H ynapuBailoT po 10—12 cm3. Tocae
OXJIaXKACHUA B PACTBOP A00aBJsA0T 30 ¢M® BOABI M BBHINABIIH{ OCAL0K
BOJMb(PAMOBOH KHCJAOTH OT(MHJIBTPOBLIBAIOT Ha ABOHHOH  IJIOTHBIH
¢buabtp. Crakan u ocafoK NPOMBIBAWOT 5—6 pas ropsuefi CoJISTHON
kuesotoit (1:1). Ocamok ¢ huabTpoM BLIGpachBaloT, a GUILTPAT Hell-
TPaJHu3y0T aMMHAKOM IO NMOSABJCHHS MYTH, He HCue3alowledl npyu nepe-
MewnBauun (pH 3 mo yHuBepcasibHO# HHAMKaTOpHO# Gymare). [Jo6a-
BasAOT 0,5 ¢M® KOHUEHTPHPOBAHHOH a30THOM KHCJOTHL H AaJjee aHaJH3.
BelyT, KaK yKa3aHo B n. 3.3.1.

3.3.5. HHocrpoenue epadyuposounozo epaguxa

B neaunrensubie BopoHkn Bmectumocthio 100—150 cm® BBOAsT 0,5;
1,0; 1,5; 2,0; 2,5 u 3,0 cm® crangapraoro pactsopa b cypbMH, pas-
Gasasor 1o 10 cm® coasmoir kucaoroit (7:3). Hdobasasior 1—3 kan-
JIH PacTBOpa ABYXJOPHCTOTO 0JIOBa U OCTAaBJASIOT Ha | Mun. Jo6as-
As10T 1 ¢M® pacTBopa asOTHCTOKHCJIOTO HATPHS U Nlajiee aHAAU3 BeAyT,
KaK yKasaHo B 1. 3.3.1 npu ompefeseHHH CypbMHE B CIliaBe MeHee
0,005 %.

34. O6paboTKa pe3yabTaToOB
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3.4.1. MaccoByio 10410 cypbMbl (X) B HOPOLEHTaX BBIYHCISIOT MO
dopmyne

my-100
X == —
rae m; — macca CypbMbl, HaiiieHHas 0O TPaiyHPOBOYHOMY rpadH-
Ky, T, .
m — macca CIJIaBa, COOTBETCTBYIOLlas aJMKBOTHOH 4acTH pac-
TBOpa, T.

3.4.2, PacxoxaeHusi pe3ysibTATOB Tpex HapaJJeNbHBX ONpejele-
HU#l d (moKasaTesb CXOAHMOCTH) H Pe3yJbTaTOB AByX aHajauzos D
(nokasaTe/b BOCIPOH3BOJLHUMOCTH) He JOJIKHbl NpeBbIIATh 3HAUCHHUI
JONyCKaeMblX PacX0KIeHHH, IpUBeeHHbIX B Taba. 2.

3.4.3. KoHTpOJIb TOYHOCTH pe3yJbTAaTOB aHa/lH3a NPOBOAAT, KakK
yKasauo B 1. 2.4.3.

3.4.4. DKCTPAKUHOHHO-(DOTOMETPHUECKHH METOA MPHMEHSIOT B CJaYy-
yae Pa3HOIJACHI B OLEHKE KayecTBa HHKEJNEBEHIX H MeLHO-HHKEJIEeBbiX
CI1AaBOB,

4. NONAPOTPA®HUYECKHE METOAbl ONPEQEJEHHUSI CYPbMbI

41, CymwHOoCTh MeTOZA

MeToa OCHOBaAH Ha NPEJBAPHUTE]ABHOM OTHEJEHHH CYPbMbl COOCAK-
JAEeHHEeM ¢ THAPATHPOBAHHOH [BYOKHCBHIO MapraHia ¢ IOCAeAyHLUM
noJsiporpa)HuecKuM ONpejeJeHHeM CYpPbMbl Ha COJSHOKHCJIOM (oHe.

Ilpu maccosoii poae cypbmbl medee 0,000 % onpeaesexie mposo-
JASIT METOAOM HHBEDCHOHHOH BOJBTAaMHEDPOMETPHHM CO CTALHOHADHbIM
pTyTHBIM 3JekTpoioM, Ilpu MaccoBoi mosie cypbMbl  ceoiie 0,005 %
onpele/cHHEeM TPOBOAST NOJASAPOrpauUecKUM METOAOM C PTYTHbIM
KanamIlHM 3JeKTPOLOM,

42 Annapartypa, peakKTHBB H PaCTBOpPH

IMoasiporpad nepemensoro toxa IIIIT-1 umau ocumagorpaduuec-
kuit nossporpag I10-5122. [Jonyckaercs nmpuMeHeHHe NOJasporpadon
Apyrux Mapok. fluefika  noasiporpadHueckas, BMeCcTHMOCThiO 30—
—40 cm?, BHIIOJHEHHAs H3 CTEK/1a, C BBIHOCHBIM 3JIEKTPOJAOM CpaBHe-
HHA {HACLILUEHHBIA KaJOMEJbHBIH 3JeKTPOA) U € PTYTHBIM CTallHOHAP-
HBIM 3JEKTPOAOM HJIU PTYTHBIM KAlAIOUIHM 3JeKTPOJIOM.

DJIeKTPOJA PTYTHBIA NJEHOUHBIH (CM, Y4epTex): cepebpsiHylo nPoBO-
JIOUKY BIAHMBaIOT B CTEKJSHHYIO TPyOKY, HEBINASHHYIO 4acTh MPOBOJIO-
YKH NMOJHPYIOT A0 GJecKa KyCOukoM cepebpa M OTIOJUPOBAHHbBLA KOHell
HOMEIHAIOT B CTAKAHUHMK ¢ METaJNHYeCKOH PTyThio Ha | MuH. AMaJb-
FHPOBAHHBIA 9JEKTPOA BBIHHMAIOT H3 PTYTH H OCTOPOXKHO IPOTHPAIOT
KyCOYKOM YHCTOH KaJbKd HJH TedoHA AJs PaBHOMEPHOrO pacipefe-
JIEHHs PTYTH MO NOBEPXHOCTH MeTamia, JJIEKTPOA TILATENbHO HPOMBI-
BalOT BOJOH.

Asor razoobpasusiii no FOCT 9293.
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L.
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Pryrs mapku PO mo I'OCT 4658, He cojaepxamlasi BjiarH H O4H-
HleHHAd OT OKHCHHIX IJIEHOK,

Kucnora aszordas no OCT 4461 u pasGasaennas 1:1, 1:100.

Kucnora consimas no  T'OCT 3118 u  pas6asaeunas 1:1 u
3 MoJb/aM* pacTBop.

CMmech KHCJIOT LIS PacTBOPEHHst: KOHUEHTPHPOBAHHAs a30THas H
€OJIIHAS KHCJIOTHL B COOTHOIIEeHHH 1:3.

Kucaora cepuas no FOCT 4204 u pasGasiaennas 1:5.

Kucsora dpropucroBogopoasas mo ['OCT 10484.

Kanuit mapranuesokucabii no 'OCT 20490, pacteop 40 r/am®.

Mapranen ceprokucariit no FOCT 435, pactop 100 r/mm3.

T'unpasun ceprokucanii mo FOCT 5841, pacteop 10 r/ams,

Ammuak soausiit no TOCT 3760.

Kanuit xenesucrocuneponnctoiii mo FOCT 4207, pacteop 30 r/am3,

Cypbma mapku Cy0 mo TOCT 1089,

CraHZapTHble PACTBOPH CYpPbMBl

Pacrteop A: 0,1 r cypembl pacTBopsitoT B 50 cM? KOHIEHTPHPOBaH-
HOA cepHOHl KHCJOTH. PacTBOp oXJaxKJAaloT, IEePEeHOCAT B MEpHYIO
k010y BMectumocTbio 1000 cM®, DOJNHBAIOT A0 METKH CEDHOH KHCJIO-
To#i (1:5) u nepemeriuBalor,

I cm® pacreopa A comepxur 0,0001 © cypbMbl.

PactBop B: 10 cM? pacTBopa A mepeHOcST B MepHYIO KOGy BMec-
tuMocThbio 100 cm®, nobGaBasitor 20 cM® KOHHEHTPHPOBAHHOHK COJSHOM
KHCJIOTH, AOJHBAIOT IO METKH BOAOH M NepeMelIHBaioT: OTOBSIT He-
NOCPeNCTBEHHO nepej H3MEPEHUSIMH.

1 em?® pacrBopa b conepxut 0,00001 r cypbmblL.

43. TlpoBepeHHe aHamdAusza

4.3.1. Aan cnaasos ¢ maccosol doaeti xpemuus menee 0,1 %, He
colepacanmjux xpom u 60abHpam
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HaBecky cnnaBa Maccoli | r moMellaoT B CTakKaH BMECTHMOCTBIO
250—300 cm?, po6asasior 20 cM3 a3oTHO# KucaoTH (1:1), HakpHBaOT
YaCOBBIM CTEKJIOM, CTEK/ISAHHOW HWJH NJIACTHKOBOH MJIACTUHKOH M pac-
TBOPAIOT NPH HAaIPEBaHHH. YAA/IAIOT KHNSUCHHEM OKCHALI a30Ta, pa-
CTBOD OXJIaXKZLa10T, CTEHKH CTaKaHa H YaCOBOE CTEKJO HJH MJACTHHKY
OMOJIACKHBAIOT BOAOH, pasbaBasAlT pacTBop Boaoll mo 100—120 cm®
B A06aBJsiioT pacTBop aMMuaxka go pH 2 (mo ynuBepcasbHOH HHIH-
KaTopHoi Oymare). Jlo6asasior 0,5 cM? KOHUEHTPHPOBAHHON a30THOM
KHCJIOTH, 1 cM3® pacTBOpa MapraHueBOKHC/IOIO KaJHf, HaKPbIBalOT
CTAKaH YaCOBBIM CTEKJOM, CTEKJAHHON HJH IJNACTHKOBOH INNACTHHKON
W HarpeBalOT PacTBOp Moutu Jo kunenus. Ho6asasior 2 cm® pactBopd
CEPHOKHC/JOro MapraHna (Npu aHasH3e CIVIABOB, CONEPKALIUX CBbillie
0,5 % maprasma, pacTBOp CEPHOKHC/IOrO Maprasna He Ao6aBAsOT),
PaCTBOP KHIOATAT 2 MHH W OCTaBJAAIOT Ha | 4.

PactBop OuIBTPYIOT 4epe3 (GHUALTP cpelHell NJAOGTHOCTH H MHOIO-
kpatHo (10—I12 pa3) mpOMBIBAIOT TOPSYHM PacTBOPOM Aa30THOH KHC-
jqotel (1:100) 1o oTpuuaTesibHOR peakuuu Ha MeAb (npoba ¢ pPacTBO-
POM Ke/1e3UCTOCHHEPOAUCTOTO Kalusd). ‘

®OuABTP ¢ OCAZKOM MNEPEHOCAT B CTAKAH BMECTHMOCTHIO 250—
—300 cm®, npubapasior 15 cM® KOHIEHTPHPOBAHHOMN CEPHOM KMCJOTH,
25 cM® KOHIEHTPUPOBAHHOH a30THOH KHCJAOTH M yIapHBAKIT N0 NOSB-
JIEHHS T'ycTOro 6esoro AbiMa CepHON KHUCJIOTH,

B cnyuae xeaToit OKpacku pacrBopa rocsde ynapuBanus A06aBis-
10T eme 10 cM® KOHNEHTPHPOBAHHOH A30THOH KHCJIOTH H [HOBTODSIOT
ynapupanue. Onepanuio ynapuBaHHs C a30THOH KHUCJOTOH NOBTOPSIIOT
10 HMCUYC3HOBEHHS JKeJTOW OKPacKH pacTBopa. PacTBop Bhimapusaior
A0 Baaxupix cojed. Cosu pacTBOPAOT nmpH c¢aa0oM HarpesaHul B
20 cm® 3 mosp/nM® pacTBOpa COMAHON KHCJAOTH, noGasasior | r cep-
HOKHCJIOTO THAPA3HHA M KUOATAT 2 MUH. PacTBOp nepeBOAsT B Mep-
HYI0 K06y BMeCTHMOCTbIO 50 cM3? ¥ NONHBAIOT A0 MeTKH 3 Moab/nm3
PacTBOPOM COJISTHOH KHCJIOTHL.

4.3.2. Hasn cnaasos ¢ maccosoli 0oaeli kpemnusa ceviuie 0,1 Y

HaBecky cnaasa Maccoit | r nomelmlaloT B IJIaTHHOBYIO HalIKY,
npubasasior 20 cM® asornoii kucaorsl (1:1), 5 em® dropucroBogo-
POJHOIR KMCJIOTH H PAacTBOPsiloT Npu HarpeBaHud. OxaaxKAalOT pact-
BOD, OMOJACKMBAIOT CTEHKH YalUKH HeGOJbIIUM KOJHYECTBOM BOJHI,
106aBJa0T 3 ¢M® KOHUEHTPUPOBAHHOH CEPHQH KHCJIOTH H yOapHBAlOT
PacTBOP A0 MOSBJEHMA TYCTOTO Gesioro AbiMa cepHo# KucaoThl, Ocra-
TOK OXJaXAalT, ONOJACKHBAIOT CTEHKH YalWlKH HeOOJBIIHM KoJuye-
CTBOM BOJABL U NOBTOPSIIOT yapUBaHHe PacTBopa J0 NosiBJjeHUs Gelso-
ro ABIMa CEPHOM KHUCJAOTHI,

PacrBopsaT cosin npd HarpeBaHHd B 20 ¢cM®  a30THOH KHCAOTH
(1:1), nepenocsaT pacTBOp B CTakKaH BMeCTHMOCThIO 250 cm3, pasbas-
as10T Bogdok ao 100—120 cm?® n nanee aHaMu3 BEAYT, KaK yKaszaHo B
n. 4.3.1.
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4.3.3. Aaa cnaasos, codepicawyux xpom

Hasecky cniiaBa Maccoii | r noMmellalOT B CTAKaH BMECTHMOCTbIO
250—300 cm3, npubapasor 30—35 cM® cMecH KHCJIOT AJs PacTBOpe-
HHfA, HAKPHIBAlOT YaCOBBIM CTEKJOM, CTEKJAHHOH HJH HNJaCTHKOBOH
NIaCTHHKOM M PacTBOPAIOT Npu HarpeaHuH. Ilocie yaaneHHs oxwc-
JIOB a30Ta KHINsYEHHeM, OXJaXKAalT PacTBOpP, ONOJAcKHBAIOT CTEKJO
WIH IJAaCTHHY M CTeHKH CTakKaHa HeOOJbUIMM KOJHYeCTBOM BOABI H
BhimapuBaioT pactBop aocyxa. Cyxoii ocraTok pacrsopsiioT B 20 cm?
a30THOH KHcaoTH (1:1) M BHOBb BHIMApHUBAlOT pacTBop pocyxa. Orme-
paumio BuinapuBaHusa ¢ 20 cM® asorHo# Kucaore (1:1)  mposoasat
TPHKALL, NOCJE 4Yero cyxofi ocTaToK pacrtBopsioT B 20 cM® a3oTHOH
kucaoter (1:1), pasGaBasoor Bopok go 100—120 cm® H  Rajee BeAyT
aHaJu3, KakK yKasaHo B 1. 4.3.1.

4.3.4. s cnaasos, codepacaujux 8046pam

Hapecky cnnaBa maccoii 1 r nomenlamoT B CTAKaH BMECTHMOCTbIO
250—300 cm?, npubaBasior 40—45 cM® cMecH KHCJIOT AJsl  pacTBOpe-
HHUS M pacTBOPSIOT NPH HarpeBanuu, K moJdyuenHomy pacteopy fobas-
JA10T b cM® KOHUEHTPHPOBAHHOH CepHOH KHCJOTHL M yIapHBawT A0
10—12 cm®. PactBop pasbasasior 30 ¢cM® BoABl H (PHIBTPYIOT uepe3
ABOHHON nAOTHHH GuapTp. CTakad H 0CaAOK Ha (QHJIBTPE HPOMBIBAIOT
5—6 pas ropaueil asorHoi kucyortoir (1:1). Ocratox ¢ ¢uIALTPOM
BhHIOpacniBaoT, PactBop ymapuBatot ao 100—120 cM® u panee Beayr
aHaJKus, KakK yKasaHo B m. 4.3.1,

Bo Bcex cayuasix dyepes Bech XOJ aHaaH3a TPOBOASAT KOHTPOJb-
HBIH ONBIT. ’

4.3.5. Hoaspoepagpuueckuii merod

ANUKBOTHYIO 4acTb pacTBopa 20 cM® moMemialoT B noJjsporpadu-
YeCKYI0 A4YeAKy ¢ PTYTHBIM KaMaloLHM  3JEKTPOJOM, JAea3pHpyloT
pacTBOp TOKOM a30Ta B TeueHHe 3—4 MMH, NpeKPalialoT IepeMellH-
BaHEe ¥ (DUKCHPYIOT KaTOAHYIO mnoJsporpammy ot wmunyc 0,1 fo mu-
Hyc 0,56 B, peructpupysa BoJHY (NHK) BOCCTAHOBJIEHHS CYyPbMBI OKOJIO
mudyc 0,25 B.

YyBCTBUTENbHOCTh PETrHCTPHpYIOUlero npubopa BHOHPAIOT TaKHM
00pa3oM, utoOnl BBHICOTA BOJIHBL (IIHKA) BOCCTAHOBJEHHS CYPbMbI Gbl-
aa Menee 10 mwm. Ilpu pabore ¢ moasporpadom I1O-5122 mossipo-

rpaMMy CHHMAIOT B pexXHMe «Aud. 2» PH CKOPOCTH  pasBepTKH
0,25 B/c.

4.3.6. Merod unsepcuonroii 80ssTamMnePOMETPUU

AnukBoTHYIO YacTh 10 CM® COJISIHOKHMC/IOTO PacTBOpa IE€PEHOCAT B
nonsporpaHueckyo siueflky coO CTALHOHAPHBIM DPTYTHBIM 3J€KTPO-
JOM, LeaspHpYIOT PacTBOp TOKOM aproHa 3—4 MHH, yCTaHaB/IHBaIOT
Ha noJagporpacde HanpsikeHne mMuHyc 0,4 B M npoBOASIT 3JieKTPOJH3
B TeueHue 1—5 MHH npH mepeMelinBaHuH pacTBopa. Ilo oxoHuanun
3J1eKTPOJIH3a [IpeKpallialoT nepeMelldBaHUe, QAT PacTBOPY YCIOKO-
HTbCH ¥ QHKCHPYIOT aHOAHYIO BOJbTaMneporpamMmy ot Mugyc 0,5 1o
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muHyc 0,05 B npu JuHeliHo u3MeHsIoLleMcsl MOTEHIHAJe 3JEKTPOAaA,
perucTpupysi MUK JAEKTPOOKHCJEHHst CypbMH OKoJo Muuyc 0,2 B.

YyBCTBHTEJNBHOCT PETHCTPUPYIOLUIETO HPHGOPA M BPEMS 3JEKTPO-
JIM3a BEIOHpAIOT TaKuM 06pa3oM, 4TOOB BHICOTA MHKA CYPbMBl Obla He
MeHee 10 mwMm.

D/1eKTPOJ, BHAEPKHBAIOT NpH HanpsikeHud 0,05 B B Teuenne | Mun
B HEeNPePLIBHOM MePeMelIHBAaeMOM pacTBOpPe, HOC/E Yero IOBTOPSIOT
H3MepeHMe.,

Ilpu pa6ore ¢ 3jeKTponoM, npuaaraembiM kK npuGopy INIIT-1, moc-
Jie KaXKJ0ro H3MepeHMs NOJyJYaloT HOBYIO KAaIlJII0 PTYTH.

4.3.7. Onpedeaetue cypomor merodom 306asox.

ITpu nonsiporpaduveckom onpenenenuu cypomelr 0,1—0,5 cm3 cran-
JapTHoro pacrsopa A Ro6aB/sOT B aHAJH3HPYEMbIH pacTBoOp, mepe-
MEIIHBAIOT PacTBOp 2—3 MHH W HOJASIpOrpadupyioT, KakK yKa3aHo B
n. 4.3.5.

Ilpu ompene/neHHH cypbMbl METOLOM HHBEPCHOHHON BOJbTamIepo-
merpun 0,1—0,5 cM® crannaprHoro pacteopa B cypsmb xo6aBasior B
aHaJH3HPyeMbIH pPacTBOp, MepeMelliNBAIOT pPacTBOp 2—3 MHUH H TPO-
BOAAT onpeleseHHe, KaK yka3aHo B 1. 4.3.6.

Bennunny noGaBku BHIGHDPAIOT TaKHM 06pa3oM, 4TOOH BBICOTA ITH-
Ka (BOJIHBI) CypbMBl yBeJqHuYHJIach B 2—3 pasa N0 CPaBHEHHIO C Bbl-
COTOH BOJIHH (IIHKa) CyPbMBI LJist aHAMH3HPYEMOTO PacTBoOpa.

44. O6paboTKa pesyJbTaToOB

4.4.1. MaccoByio poaio cypbMbl (X) B NpoLeHTax BHIYHCIAAIOT IO
dopmyae
X {m—hy)-C-V-100

(he—hy)-m ’
rie hy — BbicOTa BOJMHLI (OHKA) CYPbMbl [Jisi aHAJH3HPYeMOTrO pact-

BODa, MM,;

hx — BbicOTa BOJHB (MHKAa) CYPbMbl B KOHTPOJIBHOM OMEITE, MM;

C — KOHLEHTpPALHs CTAHAAPTHOTO PacTBopa, rfcms;

V — o6bem n06aBKH, cM3;

hy — BblcOTa BOJHBL (1MKa) CypbMbl MOcJe BBelAeHHs [00aBKH,
MM; ’

m - Macca clJlaBa, COOTBETCTBYIOLLAs AJHKBOTHOH 4YacTH, B3f-

TOH Ha noasiporpadupoBaHue, T,

4.4.2. PacxoxJeHHs De3y/bTaTOB TPeX NapaJjesbHbiXx ONpeAeJe-
Huii d (mOKa3aTelb CXOAUMOCTH) H Pe3yJbTaTOB ABYX aHajiuszos D
(nokasaTesp BOCIPOH3BOLMMOCTH) He HOJIKHBI MPeBHILIATh 3HAYEHHH
NONyCKaeMblX PACXOXKAEHHUH, MPUBEAEHHBIX B TabJa. 2.

4.4.3. KoHTpO/Ib TOYHOCTH pe3yJAbTATOB aHaJAH3a NIPOBOAAT IO
['ocynapcerBeHHbIM cTaHaapTHeiv o6pasuam ([CO) uam mo orpacie-
BbIM cTangapTHeiM o6pasuam (OCO), uau no craHaaprHbIM 006pas-
nam npeanpuatus (COIl) nukeasn, HHUKeJEBHX H MeIAHO-HUKEJIEBHX
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cniaBoB, yrBepxkAenHsM no ['OCT 8.315, unu MeTonom A06aBOK, HIH
COMOCTABJIEHHEM PE€3YJbTATOB, MOJYYeHHBIX 3KCTPaKIHOHHO-(OTOMET-
PHUECKHM HJIH aTOMHO-a6COPOHHOHHLIM METOAAMH, B COOTBETCTBHH C
IFOCT 25086.

5. ATOMHO-ABCOPBILHOHHbIA METOJ, ONPEJEJIEHUA
CYPbMbI (IPH MACCOBOH JIOJIE CYPbMbI OT 0,001 0 0,005 %)

5.1. CymHOCTp MeTOJHa

Metox ocHOBaH Ha H3MepeHHH abcopOlUHH cBeTa aTOMaMH CYPbMbI,
06pasyIOlIHMUCA NPH BBeZEHHH aHAJH3HPYEeMOTO pacTBOpa B IIaMg
alleTH/AEH-BO3yX MOCJe NMPEABAPHTEJBHOrO BBILEJNEHHA CYPbMEl CO-
OCaXKJAEeHUEM ee C JIBYOKHCBIO MapraHia.

52. AnnapaTypa, peakKTHBH H pPacTBODH

ATOoMHO-a0CcOPOLHOHHBIH CHEKTPOMETP C HCTOUHHKOM  H3JydYeHHs
ISl CYPbMBEL

Kucsaora asornas no ['OCT 4461, pas6aBnennas 1:1, H pacTBop
1,5 Moab/am3.

Kucnora cepuas no I'OCT 4204, pas6aBaennas 1:1, pacTBODHI
1,4 u 2,5 MoJab/aM3,

Kucnora coasinas no [OCT 3118, pactsop 1 moab/ams.

Kucnota ¢propucrosogopoatas no [OCT 10484,

Ammuak Boansiit mo 'OCT 3760.

Mapranen asorHokucabii no HT/L, pactsop 20 r/am®,

Kaanit mapraumoBokucabiit 1o [OCT 20490, pactsop 10 r/ame.

Bonopoaa nepekuch mo 'OCT 10929.

Cypboma no 'OCT 1089 ¢ maccoBoii posiell CcypbMb  He MeHee

99,9 %.

CraHaapTHble paCTBOPHI CYypPbMBL.

Pactsop A: 0,25 r cypbMBbl pacTBOPsifOT npu HarpeBaHuu B 10 cm®
CEepPHOHl KHCJIOTHI, PacTBOP OXJNaXKAAIOT, NEPEHOCST B MEPHYIO  KoJ0y
BMecTHMOCTbIO 500 cM® U J0AHBAKOT A0 MeTKH 2,5 Moab/aM® pacTBo-
POM CepHOi KHCJOTHI.

1 cm pactBopa A conepxut 0,0005 r cyppMbI.

Pacteop B: 10 cm® pacTBopa A momelaroT B MePHYIO KoJOy BMec-
tuMocTbio 100 c¢m® W HoaHBaOT Ao MeTKH 2,5 MoJab/aM® pacTBOpOM
CEepHOH KHUCJOTHI.

1 ¢m® pactBopa b cozepxur 0,00005 r cypbMbL

53. IlpoBenpeHnue aHanH3a

5.3.1. [as cnaasos ¢ maccosoti doaed kpemnus do 0,05 Y

Hagecky cnsiaBa Maccoil 2 r NOMEWIAT B CTAKaH BMECTHMOCTBHIO
250 cM® H pacTBOPAIOT Npu HarpeBaHHH B 20 ¢M® a30THOH KHCJOTHL
(1:1). OKcHAL a30Ta yAaAsKOT KHNsYeHHEM M PacTBOp pa3baBJsloT
Bozo#l a0 ofbema 50 cmd, HoGasasioT 5 cM® pacTBOpa a3sOTHOKHCIIO-
ro Maprasia, pacTBOp HeHTPa/H3yIOT aMMHAKOM [0 MOsIBJEHHs OCal-
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Ka THApPOOKHcH MenH, fobasasoT 18 cm® azoTHO# KucaoTh (1:1) u BO-
Abl 1o o6bema 90 cM’. PacTBOp HarpeBalOT A0 KHNeHHs, A06aBJIAIOT
10 cm® pactBOpa MapraHUeBOKHCJAOrO KadHs H  KHIATAT B TedeHHE
2 muH. Yepes 30 MHH 0ocalok OT(HJIBTPOBHIBAIOT Ha NAOTHHH (QHABLTP
4 TPOMBIBAIOT CTAKaH M OCajoK 4—5 pas ropsuyuM  pPacTBOPOM
1,6 mosp/nm?® asorHos kucaore, Ocaflok ¢ pa3BepHYTHOro (HIbTPA
CMBIBAIOT BOAOH B CTaKaH, B KOTOPOM IIPOBO/MIHN OCaXKAeHHE, QHIBTD
npoMbiBaoT 10 c¢M3 ropsivero pactsopa cepHoil Kucaorth (1:4), comep-
JKALIEro HECKOJbKO KaileJb NepeKHCH BOAOPOAa, a 3aTeM Bonoii. Ilpo-
MBITHIH (QUABTp OTO6pPACHBAIOT, 2 PACTBOP BHIMAPHBAIOT 0 BJaXKHBIX
coJsieil, Ilocae oxaaxpenus pobasiasior 8 cM® 1 Moap/am® pacTsopa
COJITHOH KHUCJOTHI, IPH MaccoBoil foJe cypbMEl g0 0,02 % pactsop ne-
PEeHOCAT B MepPHYIO K00y Wiu rpaayupoOBaHHYIO NPOOUPKY BMeCTHMOC-
Tbi0 10 cM3; mpu MaccoBoi nose cypbMbl cBhille 0,02 % pactBop nepe-
HOCAT B MePHYIO KOJOY BMeCTHMOCTBIO 25 cM® M JOJNHBAIOT A0 METKH
1 Moab/AM® pacTBOpa COMAAHON KHCAOTDI.

HaMepsior aToMHyl0 aGcopOLHMIO CYPbMBl B IJIAMEHH aleTHJIeH-
BO3JyX NPpH AJHHe BOJHK 217,6 unu 231,1 HM HapanfienbHO ¢ rpafyH-
POBOYHBEIMH PACTBOPAMH,

5.3.2. an cnaasos ¢ maccosoil 0oaeii kpemuus caoiuie 0,05 Y

Haecky cnsiaBa mMaccoifl 2 r moMellalOT B MJaTHHOBYK) 4alUiKy H
pacTtBopsitoT npu HarpeBanuu B 20 cM® aszorHo#l kucaoTel (l:1) H
2 c¢M3 (pTopHCTOBOZOPOAHOH KHcJOThHL. Ilocae pacTBopenuss pobabis-
10T 10 cM® cepHoil kucaoTel (1:1) ¥ pacTBOp BHIApHBAIOT 10 MOSBJE-
Husa Gejoro AbiMa cepHOM KucejaoThl, OcagoK OXJMaxAaloT, ONOJACKH-
BAIOT CTEHKH YaIUKH BOAOH W BHOBB BEIIADHBAIOT A0 MOsBJEHHA 6eJo-
ro AbiMa cepHo#t KHcaOTH, OCTATOK OXJMaXKAAIOT, CTEHKH YallKH OIO-
JlackuBalotT 20 ¢M3, HarpeBalOT PacTBOp, NEPEHOCHAT B CTAKaH BMECTH-
MOCTbIO 250 cM®, posuBaioT Bozoii no  obGbema 50 cm®, J1006aBasIOT
5 cm® pacTBopa a30THOKHCJOrO MapraHia H faJjee aHaJH3 NPOBOAMAT,
Kak yKasaHo B 1. 5.3.1.

5.3.3. llocTpoenue epadyuposounoeo epagura _

B ceMb H3 BOCBMM CTAKaHOB BMECTHMOCTbIO no 250 cM® momemiarotr
0,4; 1,0; 2,0; 4,0; 6,0; 8,0 u 10,0 cm® cranzapTHoro pacrsopa b, Bo
BCe cTakaHbl J00aBJsIOT BOAHW A0 oO6bema 50 cm3, nmobaBasior mo
5 cMm® pacTBOpa a30THOKHCJOIO MapraHLia 4 jaJjee aHaJH3 NPOBOAAT,
KakK ykasaHo B 1. 5.3.1. Ilo mosyueHHBIM JaHHBIM CTPOSAT TPalyHpo-
BOYHBIE rpaduk.

54. O6paboTKka pesyJbTaTOB

5.4.1. MaccoByw poJi0 cypbMbl (X) B OpOLEHTax BLIYHCASIOT IO
dopmyJe

:_%V_ -100,
rie C — KOHIEHTpauua CYPbMBI, HalJeHHas 0O TPalyHPOBOYHOMY
rpaguky, r/cmd;
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V — o6beM KoHedHOro pacrBopa, cM®:

m — Macca HaBecKH CIIaBa, T,

5.4.2. PacxoxXIeHHS Pe3ynnTaTOB TPeX NapanejbHbX ONpeReneHHi
d (noxasaTeJb CXOZMMOCTH) H Pe3yJbTaToB ABYX aHaau3oB D (moka-
3aTeslb BOCIPOU3BOJAHMOCTH) He JOJIKHH NPEBHILIATL 3HAUEHHH HOMY-
CKaeMbIX PacXOXAEeHHHA, npUBeAeHHMX B Taba. 3.

5.4.3. KOHTpOJIb TOYHOCTH pPeSyAbTATOB aHaJAH3a HPOBOAAT IO
locynapcrBennbiM cranpeptHuM obpasuan (FCO) Ham no orpacie-
BuM cTanAapTahM obpasuaM (QCO), uan no cranaaptium o6pasnaMm
npeanpusTusa (COIl) HuKens, HHKeJleBHX H MeRHO-HHKeJeBHX CIjIa-
BOB, yrBepxaeHHbnM no ['OCT 8.315, nan MeroaoMm A06aBOK HJH ¢OMNO-
CTaBJieHHEM pe3yAbTaToB, NOJYYeHHHX SKCTPaKNHOHHO-(POTOMETpHue-
CKHM MM TmoJsaporpadudeckum MetodaMu B coorBercTBuH ¢ TOCT
25086.
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